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Detailed Report 

1 . Name of invention 
Surface protective film 

2. Sphere of the patent application 
(Claim 1) 

Claim 1 is concerning a surface protective film which has the following 
characteristic: A polypropylene release layer and polyethylene substrate layer and 
adhesive are co-extruded so that the substrate layer will be the middle layer. Bond 
strength between the polypropylene resin and polyethylene resin is 15 g/25 mm width or 
less. 

3. Detailed explanation of this invention 
jpl . Object of invention 

• (Field of industrial use) 

This invention is concerning a surface protective film such as a polarizing plate. 
In more detail, it is concerning a surface protective film where a release layer exists 
during manufacturing but it is taken off for inspection. 

(Prior art) 

In the past, two-layer co-extruded film consisting of a substrate layer such as 
polyethylene and an adhesive layer of ethylene/vinyl acetate copolymer has been used as a 
surface protective film. 

One applications for this film is a polarizing plate which is acquired by 
sandwiching a polarizing film between two triacetyl cellulose sheets has been in 
increasing demand because it is currently used for various kinds of electric displays, etc. 

Since a polarizing plate is used for optical purposes, there should be no twist of 
light which passes through it. Therefore, the polarizing plate is checked for not only 
scratch on surfaces but inner twist. This check must be done after removing the surface 
protective film when the transparency of the film is bad. It also used to have many 
optical twists in the past. However, since the transparency of the surface protective film 
is improved and optical twist is much decreased, there is hardly any influences by the 
film. It tends to be checked while the surface protective film is still in place. 

(Problem that this invention tries to solve) 

However, after applying the surface protective film, when the polarizing plate is 
cut or when triacetyl cellulose is applied, scratches or abrasions are produced. These 
defects and defects in the polarizing plate are mistakenly mixed up and accurate 
inspection results cannot be acquired. 

This invention solves the problems with the prior art stated above. Its object is to 
offer a surface protective film which can prevent scratches on the substrate layer by using 
a release layer during processing of the polarizing plate. A polypropylene release layer is 
laminated on a polyethylene substrate layer and the polarizing plate is inspected through a 
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scratch-free substrate layer when the release layer is removed for inspection. Defects in 
the polarizing plate can be detected accurately. 

jp2 Construction of this invention 
(steps for solution) 

This invention attains the object above by following these steps. A 
polypropylene release layer, a polyethylene substrate layer, and an adhesive are co- 
extruded so that the substrate layer will be the middle layer. Bond strength between the 
polypropylene resin and polyethylene resin is set as 15 g/25 mm width or less. 

Bond strength between the polypropylene release layer and polyethylene substrate 
layer is extremely important. The 1 st method for measuring this bond strength measures 
bond strength of a 25 mm width which is removed at 300 mm/min at a 180° angle. Its 
desired value is 0 to 15 g/25 mm width, especially, 0 to 15 g/25 mm width. 

When the bond strength exceeds 15 g/25 mm width, release becomes difficult. 
On the other hand, if the bond strength is 0, it may come off naturally. However, because 
of fitting which depends on the thickness of the polypropylene resin layer, it will not fall 
off. 

A second method of measuring bond strength is by the thickness of the 
polypropylene layer. Because of this, desired thickness of polypropylene resin layer is 3 
to 15 |im, especially 5 to lOjam. If it is less than 3 jam, it is too thin, and it is hard to 
prevent scratching. This causes handling problems. On the other hand, if it is higher than 
15 jam, it is too thick to fit. 

The total thickness of the surface protective film is approximately 30 to 100 ]nm. 
The polypropylene resin layer makes up 10 to 15 % of the total thickness. 

The polypropylene resin used for the release layer can be a polypropylene homo 
polymer or a random copolymer of polypropylene and polyethylene 

Block copolymers of polypropylene and polyethylene are not desired since there is 
difficulty attaining the required clarity. 

The polyethylene substrate layer can be a low density polyethylene resin with 0.91 
or higher density or a high density polyethylene resin. 

The adhesive layer can be EVA resin or a product made by adding an adhesion 
promoter to it. 

(Function) 

As shown in the examples of practice, once the surface protective film of this 
invention is applied to the surface of the polarizing plate, the release layer adheres to the 
substrate layer until it is removed. In processing the polarizing plate, even if scratches or 
abrasions are produced, they will not occur on the substrate layer. 

Accordingly, if the release layer is removed and the polarizing plate is inspected 
through the substrate layer, abnormalities such as twists or scratches on the polarizing 
plate can be accurately inspected without influence by the substrate layer and a precise 
inspection result can be acquired. 

In addition, the release layer removed for inspection can be reattached to the 
substrate layer for preventing scratches. However, in this case, complete adhesion cannot 
be expected since air bubbles are trapped between layers. 
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(Example of practice) 

A random copolymer of polypropylene resin with MFR = 9 and polyethylene resin 
(copolymerization ratio of polyethylene is 10 wt. %) was extruded; low density 
polyethylene with MI = 4 and 0.924 density was extruded from a different machine; 
denatured ethylene/ vinyl acetate copolymer with MI = 4 and 12 wt. % vinyl acetate was 
extruded from yet another machine. Then they were co-extruded from a T-die in three 
layers. The film - polypropylene resin 5 jam / low density polyethylene resin 45 |am / 
ethylene- vinyl acetate copolymer 20 jam - was wound up. 

A film which consisted of polypropylene resin 1 of the release layer shown in 
figure 1 , polyethylene resin 2 of the substrate layer, and adhesive 3 was applied to a 
polarizing plate 4 as shown in figure 2. During manufacturing of the three layer film, 
during application to the polarizing plate, and during cutting of the polarizing plate, 
polypropylene resin was neither removed nor floated up. 

Adhesion of this surface protective film was as follows: 
Resistance to unwinding: 3 g/50 mm width 

bond strength between the polypropylene resin and low density polyethylene resin: 3 g / 
25 mm width 

bond strength between the low density polyethylene resin/ ethylene / vinyl acetate 
copolymer and polarizing plate: 10 g / 25 mm width 

The resistance to unwinding (g) was measured by unwinding film with 50 mm 
width at 10 m / min. In addition, the bond strength (g) was for a film with 25 mm width 
removed at 300 mm/min. at an angle of 180°. 

Although marks were made on the polypropylene release layer during cutting of 
the polarizing plate or during gluing onto the triacetyl cellulose surface after removing the 
surface protective film from one side, there were no scratches on the polyethylene 
substrate layer. Therefore, by removing the polypropylene resin layer and through the 
polyethylene layer, inspection of the polarizing plate was not influenced by scratches on 
the release layer. 

jp3: Effects of this invention 

When the surface protective film according to this invention is applied to a 
polarizing plate, the substrate is protected by the release layer during processing and it 
will not be scratched. Accordingly, if the release layer is removed for inspection, 
inspection of the polarizing plate can be done through the substrate layer which is not 
scratched. Only abnormalities in the polarizing plate such as scratches or twisting can be 
accurately inspected, and a precise inspection result can be acquired. At the same time, 
since the bond strength between the release layer and substrate layer is set at 15 g / 25 
mm width, it can be removed easily if necessary, but it will not release accidentally. 

4. Simple explanation of figures 
Figure 1 is a partial enlarged section of the surface protective film of this invention; 
figure 2 is a partial enlarged section of this film in use. 

1 : polypropylene release layer 
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2: polyethylene substrate layer 
3: adhesive 
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